Introduction
The Mediterranean wide-eyed flounder Bothus podas (Delaroche, 1809) is a small bothiid species usually living on shallow soft and mixed sediments on the continental shelf to a depth of about 400 m (Nash et al., 1991) . In terms of fisheries, it is in general a species of low commercial value (e.g., Tuya et al., 2014) , but in some areas of its distribution (e.g., Atlantic Sea: Díaz de Astarloa, 2002) , it attains larger sizes with significant commercial value.
A number of single-species studies exist for wideeyed flounder, mainly dealing with growth (Nash et al., 1991; Schintu et al., 1994) , reproduction (Morato, 2007; Abid et al., 2010) , diel variability (Nash et al., 1994) , diet composition (Nash et al., 1991; Bell and Harmelin-Vivien, 1983; Schintu et al., 1994; Darnaude et al., 2001; Esposito et al., 2010; Karachle and Stergiou, 2011a; Abid et al., 2013) , migration routes (Evseenko, 2008) , and gear selectivity (Esposito et al., 2010) . However, those studies refer to areas of the central-western Mediterranean. In eastern Mediterranean waters, the only studies on the biology of the species are those of Stergiou (2011a, 2011b) on its feeding habits in the northern Aegean Sea, and several other reports on its length-weight relationship parameters in multispecies reports.
The aim of the present study is to provide information on the wide-eyed flounder concerning: (a) the relationship between total length and certain morphologic parameters (i.e. standard length, interorbital space, body height, and mouth area); (b) the length-weight relationship parameters; (c) possible sexual dimorphism in the above mentioned morphological characteristics; and (d) the feeding habits and the functional role (trophic level position) of the species in the ecosystem. Such estimates derived from a noncommercially important species (bycatch), such as the one of the present study, remain important and could be incorporated into multispecies ecosystem modeling for the implementation of an ecosystem-based approach to management.
Materials and methods

Samplings
Sampling was carried out in early May (5 May 2015) off the coast of northern Crete in Heraklion Bay (starting point of the haul: 35°20.830′N, 25°12.716′E; ending point of the haul: 35°20.890′N, 25°14.910′E) at depths of approximately 30 m. The type of trawl used was a slightly smaller version of the typical Greek otter trawl for mixedbottom fisheries with trawl horizontal opening of 17 m and 40-mm mesh diamond cod-end. Trawl duration was 45 min on the bottom. The seabed was characterized by sandy substrates with some Caulerpa spp., brown algae, and Codium spp. Trawl catch composition was mostly represented by sparids, red mullets, gurnards, small flatfish, seahorses, cephalopods, decapods, and echinoids. For the purpose of the study, a total of 425 individuals of wide-eyed flounder were subsampled and stored in a freezer for further analyses.
Morphometry
In the laboratory, total length (TL) and standard length (SL) were measured to the nearest millimeter and total weight (W) was weighed to the nearest gram. The sex of each individual was also recorded. A digital caliper (precision: 0.001 cm) was used to measure the interorbital space (IO; the area on top of the head between the eyes), body height (BH; the vertical maximum distance from the dorsal margin of the body to the ventral margin of the body measured at the base of the pectoral fin where it attaches to the body) (http://www.fishbase.org), and the mouth dimensions (i.e. horizontal [HMO] and vertical mouth opening [VMO] ). Using the HMO and VMO values, mouth area (MA) was estimated, assuming its shape to be that of an ellipse (Erzini et al., 1997) :
The relationships of IO, BH, HMO, VMO, and MA with TL were then established using the power model Y = aTL b , where a is the coefficient of shape and b is the power fulfilling the dimensional balance (Lleonart et al., 2000) . The power model was used as it is conceptually simple and its parameters easy to estimate (Katsanevakis et al., 2007) .
Length-weight relationships (LWRs) were established using the power type equation W = aTL b for the sexes separately and combined. When b-values equal 3, the growth of fish is considered isometric, while in cases where the estimated b-values are lower or higher than 3, the growth is considered negative or positive allometric (Lleonart et al., 2000; Froese, 2006) .
Comparisons of means were performed using the Student t-test and one-way analysis of variance (ANOVA) depending on the parameters analyzed, whereas the post hoc Student-Newman-Keuls test (SNK) was used in significant cases (Zar, 1999) . The Kolmogorov-Smirnov test (K-S) was also used to compare the length frequency distributions within the sexes to detect statistical differences (Siegel and Castellan, 1988) . Finally, comparisons of the slopes of the equations were performed using analysis of covariance (Zar, 1999) .
Diet
For the description of diet, the stomach contents of each individual were examined. The sample included all individuals, as there were no signs of regurgitation. The vacuity coefficient (VC; the percentage of empty stomachs) was estimated. Stomach contents were emptied and identified to the lowest possible taxonomic level.
In the frame of this work, the gravimetric method was used. This method was chosen because it is a quantitative measure of the diet and is considered to provide more accurate trophic level estimates (e.g., Pauly et al., 2000; Stergiou and Karpouzi, 2002; Karachle and Stergiou, 2017) . Hence, each prey category was weighed to the nearest 0.001 g and the weight of each taxonomic group was expressed as a percentage of the total stomach content mass (%Wf; Hyslop, 1980) . Moreover, in order to identify the importance of each prey item in the diet of the species and its feeding strategy (i.e. generalized preference or specialization), a Costello graph (Costello, 1990 ) was constructed. For that purpose, the frequency of occurrence of each prey (FO = 100 × [number of stomachs where prey item i was observed]/[number of stomachs containing food]) was also estimated.
Based on the %Wf values, the fractional trophic level (TROPH) values were estimated for each sex separately and combined, using TrophLab, based on the following equation (Pauly et al., 2000) :
where DC j is the weight contribution of prey item j in the diet, TROPH j is the trophic level of prey item j, and G is the number of prey species included in stomach contents.
Finally, a literature review on the feeding habits of wide-eyed flounder in other areas of its distribution and TROPH values were estimated, based on the reported diet composition, using TrophLab (Pauly et al., 2000) .
Results
Morphometry
Overall, 425 specimens were studied (175 males and 250 females; TL ranges: 6.2-13.5 cm and 6.0-15.1 cm) from Heraklion Bay. The mean TL of the specimens studied was 10.0 cm (standard deviation [SD] = 1.5), whereas the mean total weight was 11.2 g (SD = 4.9) ( Table 1) . Total length frequency distribution peaked once depending on sex, for males at 11 cm (41.7%) and for females at 9 cm (29.2%), whereas no significant difference (K-S, P < 0.05) was found for the length frequency distributions between the sexes. Sex comparison of the mean TL (Table 1) showed that males (TL = 14.2 cm) were significantly larger (one-way ANOVA; F = 168.3, P < 0.05) than females (TL = 9.4 cm). Likewise, for the other studied morphometric parameters (i.e. IO, BH, HMO, and VMO), males (one-way ANOVA; F > 134.35; P < 0.05) exhibited significantly higher estimates than the females (Table 1) .
The relationship between TL and SL was significantly (P < 0.05) linear. The estimated value of exponent b of the LWR for the sexes combined was 2.923 (the 95% confidence intervals of b values ranged from 2.841 to 3.005) and it significantly differed (t-test; P < 0.05) from the isometric value of 3 (Table 2 ). The corresponding estimated b-values for males and females were 2.897 and 2.969, respectively. The between-sexes comparison of the LWR parameters showed that the slopes did not differ between the sexes (ANCOVA; F = 57.1, P > 0.05), whereas this was not true for the intercepts (ANCOVA; F = 0.4, P < 0.05).
All studied relationships of TL with IO, BH, HMO, VMO, and MA were significantly (P < 0.05) of power type ( Table 2) . The values of the coefficient of determination for all the above relationships ranged from 0.545 (VMO-TL for males) to 0.927 (TL-W for females) ( Table 2 ). In addition, the comparison of the relationships between TL and IO, BH, VMO, HMO, and MA were significantly (ANCOVA; F > 6.13; P < 0.05) different by sex (Table 2) , both for the intercepts and the slopes of the relationships, with only the exception of the intercept estimated for the relationship between TL and BH (Table 2) .
Diet
The stomach contents of all 425 individuals were examined. The vacuity coefficient was 22.1% for both sexes combined; it was 15.4% in males and 26.8% in females (Table 3) . Overall, 15 different prey items were identified in the stomach contents of wide-eyed flounder, with Mollusca and Crustacea being the groups with the highest diversity in terms of species (Table 3) . Crustacea also had the highest %Wf contribution (64.0%, 68.0%, and 59.3% in total, males, and females, respectively; Table  3 ). The prevalence of Crustacea in the diet of wide-eyed flounder in Heraklion Bay is also depicted in the Costello graph (Figure) , with Brachyura and Natantia being the dominant prey. Following Crustacea, plants (9.5%), Mollusca and detritus (6.9% each), Echinodermata (6.5%), and Polychaeta (6.2%) were also found in the diet of wide-eyed flounder. Fish were recorded in only one case, without a measurable contribution to the diet (Table 4) . The fractional trophic level (TROPH) of the species in Heraklion Bay was 3.28 (SE = 0.52). The TROPH value of females (3.18, SE = 0.50) was lower than that of males (3.36, SE = 0.55), but the difference was not significant (ANOVA; F = 0.04, P > 0.05).
Discussion
Morphometric relationships are of great importance in fisheries science, as they determine fish growth patterns, which in turn are essential information in developing ecosystem-based models. Wide-eyed flounder is among the species that allow for an external distinction of the sex (e.g., males exhibit larger sizes and greater interorbital and mouth dimensions) due to their unique display of sexual dimorphism (Abid et al., 2010) . Differences were also observed for the sex comparison between interorbital space and total length, where males exhibited larger interorbital distances than females (Azores: Nash et al., 1991; Gulf of Gabès: Abid et al., 2010) . The same pattern has also been observed here for the first time for the sex comparison of the relationships between mouth dimensions and maximum height with total length, with males exhibiting more pronounced values than females. On the other hand, no apparent difference was found between males and females for the comparison of the length-weight parameters, which are in line with the findings for the wide-eyed flounder in the Azores (Abid et al., 2010) . Differences between the study area and others also existed for the length exhibiting external dimorphism. Males of our study were smaller (93.7% of the total number of males were <12 cm) when compared with other reported sizes from other areas in the central Mediterranean (Abid et al., 2010 : TL = 20.1 cm). This phenomenon, known as dwarfism (Stergiou et al., 1997) , describes the dominance of smallsized demersal stocks in the eastern Mediterranean when compared with their western Mediterranean counterparts. Results of the present study also indicated a female-biased sex-ratio (58.8%:41.2%), similar to those noted in other studies (Carvalho et al., 2003; Abid et al., 2010) and consistent with the haremic mating system of the species, a common phenomenon of fishes inhabiting sandy substrates (Carvalho et al., 2003) such as the study area here.
The b-values of the LWR were estimated for both sexes combined and for each sex separately (Table 2) , and their 95% confidence intervals (ranged between 2.773 and 3.075) fell within the range reported from other studies (see Table   4 ) and lay within the expected range of 2.5-3.5 estimated by Froese (2006) . LWRs for the wide-eyed flounder reported from 14 studies worldwide (Table 4) showed that the mean (standard deviation) value of exponent b was 3.110 (0.181), ranging from 2.801 (Cyclades) to 3.394 (İzmir Bay, Aegean Sea, Turkey). When both the reported b and standard deviation values were taken into account, the confidence intervals of exponent b ranged from 2.967 to 3.253. Differences in b values among studies could be attributed to one or more of the following factors (Moutopoulos and Stergiou, 2002; Froese, 2006) : (a) differences in the number of specimens examined; (b) area/season effects; (c) and differences in the measured length ranges and the type of length used.
Regarding the diet composition of the wide-eyed flounder, there are few accounts, mainly in the western Table 5 . Review of the relevant literature on feeding habits of Bothus podas in various areas of its distribution (WMED = western Mediterranean, CMED = central Mediterranean, EMED = eastern Mediterranean). Numbers refer to % weight contribution as given by the original authors, whereas + indicates that only a general description of diet was provided. N = Number of individuals examined, LR = length range, TROPH (SE) = fractional trophic level (standard error) estimated in the present study, using TrophLab, except for Karachle and Stergiou (2011) .
Food item Nash et al. (1991) Azores (Atlantic) Bell and Harmelin-Vivien (1983) Gulf of Marseille ( Mediterranean (Table 5 ). The vast majority of those were conducted in the western Mediterranean (four papers), whereas such information is limited in the other areas of the distribution of wide-eyed flounder. Indeed, in the eastern parts of the Mediterranean, its feeding habits have not been thoroughly examined, a fact that could mainly be attributed to its low commercial importance (e.g., Tuya et al., 2014) and its rather low contribution to overall catches (e.g., Moutopoulos et al., 2015) . It has been reported that it feeds mainly on benthic invertebrates like Mollusca, Polychaeta, Crustacea, and Echinodermata (Nash et al., 1991; Schintu et al., 1994; Darnaude et al., 2001 ), but also on small benthic fishes (Nash et al., 1991; Azevedo, 1995; Darnaude et al., 2001 ) ( Table 5 ). The diet composition of wide-eyed flounder in the present study is in accordance with previous information, with Crustacea being its preferred food. It is noteworthy, however, that on one occasion, in the stomach contents of a male (total length = 12 cm), an individual larva of cornetfish Fistularia commersonii was recorded. Cornetfish is a Lessepsian invader in the Mediterranean (e.g., Golani, 2000; Karachle et al., 2004) , and this is the first report of a species preying upon wide-eyed flounder in the Mediterranean. The estimated TROPH values ranged from 3.13 to 3.41 (median = 3.39, mean = 3.34, SE = 0.041). Based on all TROPH estimates (previously reported and according to the present study), the species can be classified as an omnivore with a preference for animal material (sensu Stergiou and Karpouzi, 2002; Karachle and Stergiou, 2017) . Given the spatial (bay) and temporal (spring) frame of the present study, the analyzed data should not be considered as generic estimates for all Greek waters and for all seasons. For instance, LWRs are not constant over the year, being variable according to several factors such as food availability, feeding rate, gonad development, and spawning frequency (Froese, 2006) . In addition, feeding habits and TROPHs of species have been shown to vary seasonally (e.g., Karachle and Stergiou, 2008a) . In addition, the limited horizontal and vertical spatial expansion of the studied area narrowed the length ranges of the studied species (98% of the specimens ranged between 7 and 13 cm). Thus, length ranges did not include the large individuals that may be caught in deeper and more offshore waters; the use of the relationships estimated here should be limited to the observed length ranges.
